Results 1) Mitotic studies in the root tip cells of Vicia faba seeds treated with insecticcides.
The data pertaining to the total number of abnormalities which showed Table 1 . Frequency of abnormal cells which showed aberrations of any kind in root tip cells of Vicia faba L. seeds treated with insecticides Table 1a . Abstract of mean percentage of abnormal cells found in root tips of Vicia faba seeds treated with insecticides (concentration wise) aberrations of any kind is given in the Table 1 . From this table it is evident that the percentage of abberations were more in the material treated with the higher concentrations of both the insecticides. The aberrations were found to be more in the metaphase stage than in anaphase and in both cases Rogar-40 treatments showed more aberrations. In all the treatments studied under this item different types of abnor malities found in mitotic cells were chromosome and chromatid breaks, dot deletions, fragments, ring chromosomes, anaphase bridges and series of gaps in both meta-and anaphase stages.
It was also found that there was an extreme contraction of chromosomes in some of the cells of Rogar-40 
treatments.
Star like metaphases were also found in stray cases of both the insecticidal treatments.
The chromosome and chromatid breaks were noticed in the metaphase stages of both the insecticidal treatments ( Fig. 1 ). In the material treated with Dimecron-100, all the concentrations put-together, 12 cells showed chromosome breaks and 5 cells showed chromatid breaks out of 853 meta phase cells studied; and with Rogar-40, 11 cells with chromosome breaks and 6 cells with chromatid breaks were noticed. Here even the difference between the higher and lower concentrations is negligible. However, it was found that there were more cells with dot deletions in Rogar-40 treatments than in Dimecron-100.
Chromosome fragments (Fig. 3) were noticed in all the treatments in cluding control (1.1%).
In Dimecron-100 1.51% of the cells studied in all the concentrations put-together showed fragments of one or two and in Rogar-40 treatments 2.3% of the cells showed this kind of aberration. In both the insecticides, the higher concentrations produced more number of cells with fragments than the lower concentrations.
In the 0.025% of Dimecron-100, only 0.99% of the cells with fragments were noticed as against 2.47% of the cells in the 0.1% concentration and in Rogar-40 treatments, 1.7% of cells in the 0.025% concentration and 3.5% in 0.1% concentration were found to be having fragments. Anaphase bridges ( Fig. 4) were also noticed in the material soaked in all the concentrations of both the insecticides. A few cells (0.9%) with bridges were also found in the seeds soaked with distilled water. Only 1.12% of the total anaphase cells studied in Dimecron-100 treatments showed bridges but in the treatments of Rogar-40, 2.6% of the cells with bridges were observed.
Many of the cells studied in the various treatments of both the insecticides showed series of gaps in individual chromosomes of both meta-and anaphase stages. The extra contraction of chromosomes in metaphase was more fre quent in the treatments of Rogar-40 than in Dimecron-100.
2) Meiotic studies in pollen mother cells of the plants raised from seeds treated with insecticides.
The different types of abnormalities noticed in meiotic cells under this item of study were fragments, ring chromosomes , bridges, laggards, irregular orientation of chromosomes in anaphase and tetraploidy . Some of the treat ments of both the insecticides showed some abnormal tetrads in telophase II. The details of the percentage of aberrant cells found in all the treatments of study are given in the Table 2 .
The extent of abnormalities was least in the control being only 2 .49%. But with Dimecron-100, 3.05%, 3.39%, 4.19% and 4.7% of abnormal cells were noticed in the 0.025%, 0.050% 0.075% and 0 .1% concentrations respectively. But with Rogar-40 of similar concentrations showed 5 .02%, 7.18%, 6.92% and 9.7% of aberrant cells. Thus the maximum extent of cells with aberrations were noticed with the 0 .1% concentration of Rogar-40.
Details of the different types of aberrations noticed in the various treatments of study are furnished hereunder itemwise.
Fragments:
The fragments have been noticed only in the metaphase stages. Even in the control 0.83% of the metaphase cells showed one or two fragments.
In the material treated with Dimecron-100, only 0.8% and 0.9% of the metaphase cells with fragments were noticed in 0.025% (lower) and 0.1% (higher) concentrations respectively. But with the same concen tration of Rogar-40, 1.1% and 2.4% of the cells with fragments were noticed.
Ring chromosomes: Ring chromosomes (Fig. 5) were noticed in meta phase stages of all the treatments studied. The range of the number of ring chromosomes in a single cell was found to be only from one to two. In all the concentrations put-together, 1.6% and 2.0% of the cells showed this kind of aberration in the material treated with Dimecron-100 and Rogar -40 respectively.
In the control only one cell was found with ring chromo somes out of 250 metaphase cells studied.
Anaphase bridges:
Single, double, triple and even many bridges were noticed in the first and second anaphase stages of both the insecticidal treatments.
The heighest percentage (8.9%) of bridges were found in the 0.1% concentration of Rogar-40, and in the same concentration of Dimecron -100 only 4.26% of anaphase cells with bridges were noticed. Even in the control 1.95% of the cells showed bridges. The frequency of occurrence of single bridges (Fig. 6 ) was more than all the other types of bridges and they were about 60% of the total bridges found. The material treated with Dimecron-100 and Rogar-40 showed 10 and 22 cells with double bridges (Fig. 7) out of 1163 and 1102 anaphase cells scored respectively. The triple bridges and series of bridges (Fig. 8) were noticed only in the higher con centrations of Rogar-40. They were found neither in the Dimecron-100 treatments nor in the control.
Laggards: Laggards (Figs. 9 and 10) were noticed in both the anaphase divisions of some of the insecticidal treatments.
In the control, out of 307 cells studied only one cell was found with laggards. But in the material 11 and 12 ) were observed only in certain treatments of Rogar-40. In all, 18 out of 2200 cells scored in all the treatments of Rogar-40 were found to have tetraploidy.
Cells showing irregular orientation of chromosomes in both the divisions were also noticed in the various insecticidal concentrations.
Stray cases of other abnormalities like unequal separation of chromatids in the dividing cells of anaphase, clumping of chromosomes and linear tetrads (Fig. 13) were noticed and the frequency of which was negligible. A few cells also showed a complete breakdown of the spindle mechanism at metaphase ( Fig. 14) which was evident by the appearance of 24 chromatids at anaphase I.
Discussion
The percentage of aberrations noticed in both the root tip cells as well as the pollen mother cells with the various concentrations of both the insecticides indicates their relative genetic effects on the crop plants. This was also revealed by the studies on the cytological effects of insecticides by Mary E Scholes (1952 . In root tip meristems the control treatment also showed 1.8% of cells with aberrations like fragments and bridges in both meta-and anaphases respectively. These may be due to the action of some radiomimetic substances released into the water from the seed coats as reported by Sharma and Sen (1954) and Reiger and Michaelis (1959 and 1959) . But in the material treated with Dimecron-100 and Rogar-40 3.9% and 5.5% of cells respectively showed aberrations like chromosome and chromatid breaks, dot deletions and anaphase bridges and thus explores their effect on chromosomes in producing various kinds of aberrations.
Chromosome and chromatid breaks were noticed in both the insecticidal treatments with equal frequency and thus showed the almost equal effect in producing the above aberrations. D' Amato (1950) also noticed chromosome breaks in the roots treated with a saturated solution of r-hexachloro cyclo hexane. A frequency of 0.55% and 0-75% of cells with dot deletions were noticed in both the insecticidal treatments and which might be arised due to the localised action of the alkyl groups present in these insecticides. The fragments were found to be more in the higher concentrations of both the insecticidal treatments and might be due to the stickyness of the chromosome and consequent failure of the separation of chromatids to poles. Similar results were also reported by Bruhin and Wanner (1955) who used insecticides 5-5 dimethyl dihydro-resorcin dimethyl carbamate on Vicia faba. Systox also caused chromosome fragments in root tip cells of Vicia faba with 0.001% to 0.1% concentrations (Bhattacharya and Linskens 1955) .
The anaphase bridges were found to be more in the treatments of Rogar-40 and might have formed due to the stickyness at anaphase or due to the formation of dicentric chromosomes as a result of breakage and reunion. Similarly anaphase bridges were also noticed in the usage of the insecticides urethanes (Bruhin and Wanner 1955) and carbon tetra chloride (Seshachar and Mambiar 1955) .
In PMC's of the plants raised from seeds soaked in the distilled water (control), the percentage of abnormalities was least being 2.49%.
In the insecticidal treatments, the percentage of aberrations was found to be more in Rogar-40 and they were slightly increased with the increase in the strength of the insecticidal concentrations.
This was probably because of the more quantities of the active ingredient in the higher concentrations of Rogar-40.
Fragments were noticed in both the insecticidal treatments and might have arised due to the stickiness. Similar cases of fragmentation was also observed by Yakar (1952) on cytological examination of the deformed seedlings of Vicia faba grown from seed dusted with a commercial fungicide con taining Chloranil. The frequency of different types of bridges found in the various insecticidal treatments does not appear to bear any relation with the soaking periods. The maximum percentage of bridges were found in the treatments of Rogar-40 and which might be caused due to the presence of more sticky agents in that insecticide. The tetraploid cells noticed in the treatments of Rogar-40 might be appeared only due to the inhibiting action of this insecticide on the spindle formation.
The results obtained in mitosis as well as meiosis revealed that Dimecron -100 and Rogar-40 has got some effect on chromosomes in producing various kinds of abnormalities and they were found to be increased with the increase in the strength of the insecticidal concentration.
It was also clear that their effects on chromosomes might lead to genetic changes in the plants although there were no morphological differences. This is important in seed produc tion programmes where the purity of the seeds has to be maintained and at the same time the pests have to be controlled by applying these insecticides. Attention may also be drawn that Dimecron-100 was found to cause less abnormalities than Rogar-40.
It is worthwhile mentioning that farmers should be warned against the usage of these insecticides over and above the prescribed concentrations Summary The cytological effect of two organophosphorous systemic insecticides viz., Dimecron-100 and Rogar-40 with different concentrations were studied on the broad bean plant Vicia faba L. from the point of causing any irregulari ties in the visible chromosomal structure and behaviour.
Chromosome and chromatid breaks, dot deletions, fragments and ana phase bridges were noticed in both meta-and anaphase stages of mitosis examined. A maximum of 7.08% of aberrant cells were noticed in 0.1% concentration of Rogar-40 as against 5.97% in the same concentration of Dimecron-100.
Dimecron-100 was found to cause less aberrations than Rogar-40.
In meiosis aberrations like fragments, ring chromosomes, anaphase bridges, laggards and tetraploidy were noticed. A maximum of 9.70% of aberrant cells were occurred in the 0.1% concentration of Rogar-40 as against 4.7% in the same concentration of Dimecron-100. Even in the 0.05% concen tration, a mean of 3.39% and 7.18% of cells with aberrations were noticed in the material treated with Dimecron-100
and Rogar-40 respectively.
